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Abstract 
Students' generic skills cannot be developed only by classroom lectures unilaterally performed by teachers, but they 
can be developed by a highly practical form of learning such as active learning (AL). Our college is promoting 
educational reform by practicing AL in all classes. This paper describes current approaches of our college based on 
the directions of National Institute of Technology (NIT), Japan. Also, regarding the AL classes of respective 
teachers, the content of an AL class and the actual plan of his/her style of an AL class are stated. Moreover, the 
content of a practical report on an AL class and the approaches of utilization are reported. 
© 2016 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of KES International. 
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1. Introduction 
We, NIT, Gifu College applied for and successfully acquired the “Acceleration Program for Rebuilding of 
University Education (AP)” inaugurated by the Ministry of Education, Culture, Sports, Science and Technology 
(MEXT) in 2014. Our aim is to promote students' active way of learning by practicing AL.1-12 Therefore, we are 
creating an environment for practicing ICT education useful for AL and developing teaching materials based on the 
Model Core Curriculum (MCC) established by NIT, Japan13 to ensure educational quality. The AP project of our 
college is composed of two themes, Theme I and Theme II, and we are now promoting both Theme I (promotion of 
AL) and Theme II (visualization of the learning outcomes). As for the initiatives for Theme II, we are visualizing 
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the educational and learning outcomes of our college for off-campus people, and also examining them every time 
our college undergoes accreditation by evaluation organizations such as National Institution for Academic Degrees 
and Quality Enhancement of Higher Education (Japan)14 and Japan Accreditation Board for Engineering Education 
(JABEE)15. In our AP project, we are proceeding with (1) the improvement of educational methods by introducing 
AL into all classes of the formal subjects of our college, and (2) the construction of a system where the educational 
and learning outcomes are visualized, evaluated and examined quantitatively under the practical engineering credit 
system, a point system where educational outcomes are visualized as independent learning outcomes. Theme I, the 
promotion of AL acts as a catalyst for accelerating the improvement of educational methods of respective subjects, 
encouraging teachers to improve their teaching methods and content and cooperate with other teachers concerned. 
The efforts made by respective teachers are shared and visualized through our faculty development (FD) and debrief 
sessions, which are helpful in spreading the efforts within our college. Theme II, the visualization of the learning 
outcomes focuses not only on the learning outcomes of respective subjects and the improvement of the educational 
outcomes, but also on the students’ independent learning process toward the objectives from entrance to graduation. 
Under Theme II, we also visualize the process of developing the ability necessary to acquire competencies such as 
cooperativeness and humanity as well as literacies of planning, independence and so on, so that students can attain 
their objectives. 
2. Our Future Efforts of AP Based on the Present State of NIT, Japan and Its Directions 
In NIT colleges, which accept junior high school graduates, we have worked for applicants to enter the best 
suited department by visualizing the educational content of each department and publicizing the differences among 
all the departments. This has made it possible to start specialized education at the first year and allow students to 
acquire university-level expertise, receiving a high evaluation from several external evaluation organizations 
including OECD.16As a success of the educational activities in NIT colleges, the graduates of departments have 
received a high evaluation from society whether they have gained employment after graduation or they have 
transferred into the third year at four-year universities. Those who have entered graduate schools after completing 
the advanced courses of NIT colleges have also received a high evaluation from the graduate schools they entered. 
Furthermore, the examinations (incl. institutional certified evaluation and accreditation for the advanced course of 
NIT colleges) conducted by the National Institution for Academic Degrees, Japan and JABEE have recently pointed 
out the need to develop a curriculum while being more conscious of the specialized fields of respective departments. 
However, the sophistication and complexity of the technologies needed by society, globalization, global 
environmental issues and the rapid progress of technological innovation have produced an idea that we should foster 
engineers with a wide range of skills. This became one of the reasons why MEXT inaugurated AP, and regeneration 
of university and college education will hopefully be accelerated. 
Considering the social situation, NIT, Japan is promoting its educational and organizational reforms as a whole. 
Through the efforts of our AP project, we have obtained the whole picture of the current state of university reform 
and reform by NIT, Japan conducted in response to university reform. And now, entering the third year since its 
beginning, it was decided that the period of our AP program would be extended from 5 to 6 years. This will enable 
us to make its items scheduled for the latter three years more developed and further increase the quality assurance 
level of the graduating students, more than we had originally expected. 
Making effective use of the budget granted by the central government during the extended period, we will 
strongly introduce beneficial approaches related to students’ activeness. On the other hand, the head office of NIT, 
Japan, together with NIT, Sendai and Akashi Colleges, is promoting the FD programs regarding the use of AL for 
all NIT colleges. Also, the head office of NIT, Japan, together with NIT, Hakodate College, is working on the 
improvement of the ICT environment for learning support including the learning management system (LMS), and its 
outcome will be introduced into the other NIT colleges in the academic year 2016 and after. 
In such changes in the environment surrounding higher education, we have newly incorporated the next four items, 
which had been shelved in the original program due to its financial circumstances, into our AP project: (1) a 
research on students’ abilities conducted by using progress reports on generic skills and the provision of individual 
portfolios, (2) the expansion of the Learning Commons environment in NIT, Gifu College, (3) the implementation 
of the FD programs regarding the use of AL, LMS and so on, (4) As for the ICT environment, which is not fully 
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utilized now due to lack of manpower, we will reduce the burden on our college staff and promote effective use of 
our educational resources, mainly by introducing a terminal management software and human resources to provide 
support. Based on the four pillars described above, we will rebuild our one-year extended project, renew our goals 
and objectives of each academic year and visualize the content of our project once again. 
3. The AL Classes of Individual Teachers 
3.1. Categorization of the AL Type 
Our college is promoting the AP project in an effort to introduce AL into all classes of all teachers. Therefore, all 
the syllabuses of all the subjects of our college carry not only the content of each class but also the type of class 
(what type of AL is practiced). (Table 1.) The type of active leaning has been categorized into three, A, B and C. In 
type A, which is advanced-level AL, teachers are expected to practice a high degree of AL such as flipped learning, 
debate and a group discussion. In type B, which is intermediate-level AL, teachers are expected to practice AL by 
having students work at a task in groups. In type C, which is basic-level AL, teachers are expected to practice 
primary-level AL by having students work at a task individually. 
Table 1. A Syllabus Where the Type of AL Is Described (example). 
Syllabus(2016), National Institute of Technology, Gifu College 
Subject 
Applied 
Physics I 
Teacher in 
Charge 
Nobuyuki Ogawa 
Year/Department Third/Architecture Full 
Year 
Required 2 credits  
Learning/ 
Educational 
Objectives 
(D-1) 100%  
Class Objectives and Their Desired Effects: 
Students will learn the basis of the fields 
related with the structure and environment in 
architecture, such as mechanics, rigid body, 
elastic body, fluidity, and waves. 
 
(1)  To be able to understand the physical 
idea of particle mechanics, while 
enabling explanation of concrete 
problems 
(2) To be able to understand the physical 
idea of rigid body, while enabling 
explanation of concrete problems 
(3) To be able to understand the physical 
idea of elastic body, while enabling 
explanation of concrete problems 
(4) To be able to conduct experiments and 
analyse the results 
Evaluation of Learning Results: 
 
First semester: mid-term exam(30 marks) + final exam(30 marks) + assignment 
(10 marks) 
 
Second semester: mid-term exam(30 marks) + final exam(30 marks) + 
assignment (10 marks) + result of learning achievement test(6 marks) 
 
The first and second semesters are equally weighted. The final evaluation is 
determined by the overall score rate. 
 
 
Standards for Evaluating Achievement: 
The tests are set at the same level of the exercises in the textbook and lectures. 
Scores of over 60 % are required. 
(1) To be able to understand the physical idea of particle mechanics, while 
enabling explanation of concrete problems with 60 percent correct answers 
(2) To be able to understand the physical idea of rigid body, while enabling 
explanation of concrete problems with 60 percent correct answers 
(3) To be able to understand the physical idea of elastic body, while enabling 
explanation of concrete problems with 60 percent correct answers 
(4)   To be able to conduct experiments and consider the results with 60 percent 
correct answers 
Teaching Methods and Advice: 
The content to be taught covers a wide field of application, so it is essential to understand it with concrete examples. It is also 
important to participate in class in an active, not passive, way. 
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Textbook and Reference Book: 
Fundamental Physics(drills and exercises)(Yasufum Kawamura, Denkishoin)(textbook), Practice of Fundamental 
Physics(Masaaki Kato, Sciencesha)( reference book), Sensor Physics(Keirinkan) ( reference book) 
Outline and Schedule of Classes: First Semester Level of AL 
The 1st: Nature of Force, Law of Action and Reaction C 
The 2nd: Gravitation, Unit B 
The 3rd: Balance of an Object C 
The 4th: Torque, Equilibrium Condition, Couple of Force B 
The 5th: Force of Friction, Law of Friction C 
The 6th: Angle of Friction, Cone of Friction B 
The 7th: Work, Potential Energy A 
The 8th: Mid-term Exam 
The 9th: Motion with Constant Acceleration B 
The 10th: Equation of Motion C 
The 11th: Conservative Force, Potential Energy B 
The 12th: Power A 
The 13th: Inertial System B 
The 14th: Non-inertial System, Lift Force C 
Final Exam 
The 15th: Follow-up(incl. the Review of Final Exam) 
 
Outline and Schedule of Classes: Second Semester Level of AL 
The 16th: Moment of Inertia C 
The 17th: Rotational Motion Equation B 
The 18th: Rigid-body Motion C 
The 19th: Familiar Phenomena Such as Application of Rigid-body Motion to the Architecture Field B 
The 20th: Elastic Deformation of Solid C 
The 21st: Strain, Stress, Deflection, Shear A 
The 22nd: Geoscience, the Earth, Crust, Mantle B 
The 23rd: Mid-term Exam 
The 24th: Experiment (Guidance) C 
The 25th: Experiment (The 1st Time) A 
The 26th: Experiment (The 2nd Time) A 
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The 27th: Experiment (The 3rd Time) A 
The 28th: Distortion, Truss B 
The 29th: Familiar Phenomena Such as Application of Elastic Body Mechanics to the Architecture 
Field 
C 
Final Exam 
The 30th: Follow-up(incl. the Review of Final Exam) 
 
 In our college, about 1000 lecture subjects (one credit/half-year term) are offered by about 80 faculty members. 
Each lecture subject has 15 classes per semester, so about 15,000 classes are provided on a collegewide level. Also, 
the above-mentioned AL levels are assigned to each of them and clearly described in a syllabus by respective 
teachers. The percentage of the AL types of A, B and C introduced in the academic year 2015 was 18.9 percent, 45.5 
percent, and 67.8 percent respectively (the average value of all the 7 departments including liberal arts and natural 
science). (Fig.1) This indicates that the percentage of introducing Type C (basic-level) was the highest and that the 
percentage decreased as the AL level increased. By department, the percentage of introducing AL by the department 
of natural science was highest compared to the other departments. The department introduced Type B (intermediate-
level) most, exceeding 90 percent. This result is considered to have been influenced by an AL college goal of 2015: 
AL is practiced in all subjects of the early college year (the third year and under). On the other hand, the percentage 
of introducing AL by the department of liberal arts was low compared to the other departments. Even with Type C, 
the percentage of introduction was under 50 percent. This result is considered to have been influenced by the 
characteristic features of the liberal arts subjects. In general, however, AL is becoming widespread smoothly within 
our college, and both quality and quantity are increasing every year. The increase rate of introduction of Types A, B, 
and C compared to last academic year is 29.5 percent, 85 percent, and 44.3 percent respectively (the average value 
of all the 7 departments), and Type B shows the most notable increase. This is read as a sign that classes where 
students work on problems in groups are increasing. Comparing the plans of AL described in the syllabuses of the 
academic year 2016 to the actual performances of AL practiced in the academic year 2015, the increase rate of 
introduction of Types A, B, and C in the academic year 2016 is 7.4 percent, 6.8 percent, and 1.0 percent respectively 
(the average value of all the 7 departments). The increase rate of introduction of any type is lower than the increase 
rate from the academic year 2014 to the academic year 2015. This is assumed to be mainly due to substantial 
progress in the introduction of AL as well as situations where we have judged it necessary to evaluate it. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. The Actual Performances of AL in the Academic Years 2014 and 2015, and the Introduction of AL in the Academic Year 2016. 
3.2. An Implementation Report on AL 
 As stated above, in our college, each teacher is practicing AL based on his/her class plan. In addition, the 
teachers are provided with follow-up after their AL classes. Putting the outline of his/her AL class into a practical 
report is helpful for examining his/her own AL class. Also, by disclosing the reports, teachers have a chance to get 
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advice from other teachers and they find new ideas in other reports. A practical report on an AL class includes (1) 
objective facts of an AL class and its aims (Table 2), (2) the details of an AL class (Table 3), (3) teaching materials 
for an AL class and the pictures taken during the class (Fig. 2), and (4) review of an AL class (Table 4).  
     Table 2.  Objective Facts of an AL Class and Its Aims Described in a Practical Report on an AL Class (example). 
A Practical Report on an AL Class 
Subject Name: Applied Physics I 
(The same content is covered in the classes of another year and other departments I 
teach both in the first and second semester.) 
Full Year 
Year/Department: Third/Architecture Date: January 19 (Tue), 2016 
Period: The first period Teacher in Charge: Nobuyuki Ogawa 
Aims of an AL Class: 
To develop students’ creative thinking by learning actively and trying to solve problems 
To foster students' cooperativeness and activeness by means of group work and deepen understanding with 
motivation of study 
Improvements and techniques for the AL class (this time), things to be improved in future: 
When conducting experiments, each group will be given a different theme in 2-4 out of 15 lecture classes.  
Students’ atmosphere and characteristics in the target class (reactions during class, the level of interest in the subject 
and so on): 
       Conducting experiments in group learning activated class. 
       Cooperation with another group was seen. Deeper understanding of the content encouraged some groups to seek 
an additional experiment. 
Characteristics and properties of the subject(interactive class, easiness/difficulty of introducing flipped learning, use 
of activity and so on): 
       A trial lecture where experiments are conducted, which features the subject of applied physics, is useful for 
deepening students’ understanding. 
      Students understand the content based on actual phenomena, and so the group activity is effective for this 
approach. 
     Table 3. The Details of an AL Class Described in a Practical Report on an AL Class (example). 
ٴThe Details of an AL Class 
 Time Required Time Study Content 
Notes 
(INS: Instruction, LA: Learning Activity, VIS: Very 
Important Stage of AL, PBC: Point to Be Checked) 
Put “C” 
where AL 
is 
practiced 
Introduc- 
tion 
9:00ع 
9:10 
10 min 
Methods and points to 
consider for 
conducting 
experiments in groups 
INS: To return a prior learning report 
to the students and instruct them to 
conduct the experiment of each group 
effectively according to their report 

Develop-
ment 
9:10ع 
9:20 
10 min 
Preparation by each 
group 
LA: The students consider and 
prepare necessary instruments to 
conduct the experiment of each group 
according to their prior learning 
report. 
&
9:20
ع
10:15 
55 min 
To solve problems of 
practical 
experiments while 
making a discussion 
in groups 
VIS: Each group solves problems of 
the experimental theme. A discussion 
is held in groups. &
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 Time Required Time Study Content 
Notes 
(INS: Instruction, LA: Learning Activity, VIS: Very 
Important Stage of AL, PBC: Point to Be Checked) 
Put “C” 
where AL 
is 
practiced 
summary 
10:15
ع 
10:30 
15 min 
To consider the 
experimental results of 
each group through a 
discussion 
VIS: To summarize the experimental 
results of each group. A discussion 
and consideration are made in groups. 
 
&
INS:Instructions-Explanations/directions by a teacher during class
LA: Learning Activities- What kind of learning activities are to be introduced?
VIS: The very important stage of an AL class (core)
PBC: Point to be checked-Occasions when students wondered how to do the task, occasions which made students 
feel uneasy

ٴTeaching Materials for an AL Class and the Pictures Taken during the Class 
A group work for solving the 
problems of an electrical 
experiment with an oscilloscope
Consideration of the experimental 
data through a group discussion
A group work for solving the problems 
of an experiment using the Ewing 
method
Fig. 2. Teaching Materials and relevant materials for an AL Class and the Pictures Taken during the Class Described in a Practical Report on an 
AL Class (example). 
The students actively make experiments on a theme given in advance by using limited experimental instruments, 
based on knowledge they have acquired so far in the classes of Applied Physics I. They determine the experimental 
method in a group discussion and work at the experiment through a trial and error process until they solve a problem.  
Table 4. Discussion after Class and Checking of Facilitation Skills Described in a Practical Report on an AL Class (example). 
ٴDiscussion by Teachers after an AL Class: 
嵣Did you conduct classes as you had planned? 
      Generally, I conducted classes as I had planned. 
嵣Students’ reactions to your improvements and techniques 
        They worked hard under the stimulus not only of other students of the group they belong to but also of other 
groups. 
嵣Other things you noticed. 
Though the prior learning report brought understanding, the effort to tackle respective themes enabled a 
deepening of understanding. Besides, group work was helpful for activating a discussion. 
ٴChecklist of Facilitation Skills Used by the Teachers after Practicing AL 
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Put “C” into relevant items (1) to (5) 
 
Items of Skill 
Standards for Evaluation 
Good Average Poor 
Making a Place of 
Learning 
C  
 
Human Interaction C   
Structuring  C  
Consensus Formation C   
Information Sharing  C  
 
In Table 2. Objective Facts of an AL Class and Its Aims Described in a Practical Report on an AL Class, the 
following overall content of an AL class is described so that each teacher can conduct self-examination of his/her 
AL class: the aims of the AL class, improvements and techniques for the AL class (this time), things to be improved 
in future, students’ atmosphere and characteristics in the target class (reactions during class, the level of interest in 
the subject and so on), and characteristics and properties of the subject(interactive class, easiness/difficulty of 
introducing flipped learning, use of activity and so on). In Table 3. The Details of an AL Class Described in a 
Practical Report on an AL Class, the details of an AL class are described in time segments so that each teacher can 
analyze various aspects of his/her AL class including the very important stages and the points to be checked. By Fig. 
2. Teaching Materials and relevant materials for an AL Class and the Pictures Taken during the Class Described in a 
Practical Report on an AL Class, it is intended that the other teachers can obtain materials for using in their own AL 
class and get the idea of AL. By Table 4. Discussion after Class and Checking of Facilitation Skills Described in a 
Practical Report on an AL Class, it is intended that teachers examine their own AL class. When checking their 
facilitation skills and evaluate their own performance, each of them is supposed to reflect on the following items and 
fill out the form 
x Making a place of learning: Did you succeed in making a place of learning for students? 
x Human Interaction: Did you succeed in developing human interaction between teachers and students as well as 
among students? 
x Structuring: Was the structuring of an AL class dealt with in an appropriate manner? 
x Consensus Formation: Did you succeed in forming a consensus on how to proceed with your AL class between 
you and students? 
x Information Sharing: Are you sharing information on digital materials with students? 
4. Conclusions 
  In recent years, internationalization of higher education has produced two different kinds of needs, standardization 
and differentiation within college education. Moreover, students are facing difficulties in being forced to acquire 
competitiveness in a globalized market. At the present day when information is created in various ways and 
developed, it is no longer effective to conduct classes where teachers give students a body of knowledge 
mechanically. Nowadays, teachers’ skills of giving students necessary knowledge from a managerial perspective 
through new educational methods such as AL are being questioned amid massive and speedy distribution of 
information. In the present circumstances of higher education, for the purpose of activating classes, it is important to 
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introduce a student-oriented form of learning. However, the idea will often result in teachers' inadequate 
involvement in classes, while being overconscious about the form. To cope with this concern, in our college we 
make a plan of AL teaching content and the style of classes by using syllabuses. Also, we create an opportunity for 
teachers to spiral up toward better classes: teachers reflect on and analyze his/her own AL class just after practicing 
it. Moreover, the practical report on an AL class which each teacher made by conducting self-examination is open to 
the other teachers, so that they can get new ideas for improving their classes. The other teachers can read the 
practical report on the local college network and/or by means of printed materials. Besides, in our college all 
teachers are improving their AL skills by attending two kinds of faculty development lecture sessions held without 
fail after a meeting which all teachers attend once every two months. As mentioned above, college education in 
recent years has moved focus away from the acquisition of specialized knowledge to that of generic skills (versatile 
skills) needed for a strong life in the knowledge-based society, and so, we must note that there is a need for career 
education in a broad sense. After moving into the 21st century, the role of university and college professors has 
greatly changed. Legislation of career guidance in Japan in 2011 was one of the typical examples. The reason why 
there is an urgent need to activate classes is the transformation of college education with the aim of fostering generic 
skills. It is important to clearly specify major objectives of each subject in the curriculum map including syllabuses 
and devise ways of AL conducted based on the attainment targets and its evaluating method. In future, based on 
this perspective, focusing on students’ various voluntary activities with generic skills developed in extracurricular 
activities, we will proceed with the improvement of the system where they will be performed by the faculty. 
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